The high resolution double focusing mass spectrometer of reversed NierJohnson geometry was used in research of ionization and fragmentation processes of ethanol molecules C2H5OH. Using the mass-analyzed ion kinetic energy technique, fragmentation paths and kinetic energy release distributions were examined for the four fragmentation reactions: C2H6O 
Introduction
Ethanol as one of the most popular solvents, is widely used in chemical industry, where it is a component of fuels [1] , founds, paints, lacquers or perfumes. Due to its avor properties and simple production process (i.e. fermentation of sugar), ethanol is applied in the food industry. In medicine it is used for disinfection and sterilization.
Due to the above applications, a number of C 2 H 5 OH molecules, ions and free radicals is present in the atmosphere where they can undergo ionmolecule and fragmentation reactions. We can study these processes in lab- 
where U p is the voltage between the electrodes of the electric eld sector for the observed maximum of the parent ions signal and U f is the voltage for fragment ion, respectively.
During the measurements reported here, the observed MIKE peaks have the Gaussian shape. In this case the analysis of MIKE spectra and calculation of ε MIKE are relatively simple [7] . When the peaks shapes are slightly dierent, the complex methods of analysis must be used.
The mean kinetic energy carried by ions, that are created as a result of fragmentation processes occurring in the ff 2 sector, can be calculated from formula (2), based on the width at half maximum of the Gaussian approximation of the MIKE spectra for the fragment ions [9, 10] :
where ∆U is the width at half maximum (FWHM) of the MIKE peak of the fragment ions, formed during the fragmentation of the parent ion.
The value of the kinetic energy release can be also obtained by using kinetic energy release distributions (KERDs) [11] . Based on the denition of mean value, the average kinetic energy ε KER , obtained from the KER diagrams, is dened as the center of gravity below the graph of KERD. Figure 1 presents the massion spectrum of ethanol.
Results and discussion
The most intensive peak belongs to the ion CH 3 O + , although the molecular ion is C 2 H 6 O + . Very low intensity of the molecular peak observed in the mass spectrum, conrms the rapid disintegration into the fragments occurring directly in the ion source. Fig. 1 . The mass spectrum of the primary ions of C2H5OH. drogen atoms, respectively. The other two processes are fragmentations of the parent ions CH 3 O + into two fragments CH 2 O + and CHO + :
For these reactions, the kinetic energies of the fragment ions were calculated by using Eq. (2) . The values of ε MIKE energies, determined from this formula are presented in Table. Fig . 4 . The kinetic energy release distributions for the ions C2H5O + , C2H3O + , CH2O + and CHO + created as a result of fragmentation reactions (3)(6). For all the observed fragmented ions, also KERDs were obtained [7, 11] , and they are presented in Fig. 4 . In order to compare energies ε KER assessed on the basis of the KER diagrams, the results are also presented in Table. It is worth mentioning that the ε MIKE values obtained directly from formula (2) and the energies determined from the KER diagrams ε KER are almost the same.
Conclusions
We studied ionization and fragmentation processes, induced by collisions of the electron beam with the molecules of ethanol C 2 H 6 O.
On the basis of MIKE spectra, fragmentation decay channels for two metastable parent ions: C 
